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<heh^bfbj Lbs_gdh �GZp�hgZevgbc Z]jZjgbc mg�\_jkbl_l��Db�\�

%DW� RI� WKH� JHQXV� 1\FWDOXV�� ²� 9RORG\P\U� 7\VFKHQNR� ²� 5HYLHZ� RI� ELRORJLFDO
SHFXOLDULWLHV� DQG�PLJUDQW� DFWLYLW\� RI� Q\FWDOH� EDWV� UHSUHVHQWHG� LQ�8NUDLQH� E\� � VSHFLHV
ZLWK�YHU\�H[SUHVVLYH�VHDVRQDO�G\QDPLFV�RI� WKHLU�SRSXODWLRQV��1RUPDOO\��DOO� WKH� VSHFLHV
RI�1\FWDOXV DUH�KLEHUQDWLQJ� LQVLGH�RI�8NUDLQH�WHUULWRU\�

AZ]ZevgZ oZjZdl_jbklbdZ jh^m
H[ky] ]jmib lZ �� ihrbj_ggy
J�^ 1\FWDOXV %RZGLFK�� ����� ij_^klZ\e_gbc m k\�lh\�c nZmg� � iZe_Zjd�

lbqgbfb \b^Zfb >1RZDN�� ����@�� Ljb a gbo ²� 1\FWDOXV� OHLVOHUL� �.XKO�� ������
1\FWDOXV� QRFWXOD� �6FKUHEHU�� ������ lZ 1\FWDOXV� ODVLRSWHUXV� �6FKUHEHU�� ������ ²
ihrbj_g� \ MdjZ�g� �� � } lbih\bfb ij_^klZ\gbdZfb ^_g^jhn�evgbo m]jmih\Zgv
dZ`Zg�\��dhehg�Zevgbfb f�]jmxqbfb \b^Zfb �

<_q�jgbp� \_e_l_gkvdZ � fZeZ fZxlv k_j_^a_fghfhjkvd_ ihoh^`_ggy � }
f_rdZgpyfb i_j_\Z`gh rbjhdhebklygbo e�k�\�� <_q�jgbpy ^ha�jgZ } ieZklbq�
g�rbf \b^hf ��sh i�^l\_j^`m}lvky �kgm\Zggyf [ebavdh]h ^h g_� \b^m �1��DYLDWRU�
m Yihg�� � Dhj_� ijb i_j_\Z`gh aZo�^ghiZe_Zjdlbqghfm lbi� ihrbj_ggy kZfh�
1��QRFWXOD��Z lZdh` kbgZgljhig�klx ^_ydbo �� ihimeyp�c >Dmaydbg ������*DLVOHU
HW�DO������@��J�^ 1\FWDOXV �� hkh[eb\h 1��OHLVOHUL��fZ} ki�evg_ ihoh^`_ggy � agZqgm
fhjnheh]�qgm koh`�klv a g_lhibjZfb ��� �o ^h\]bc qZk \�^ghkbeb ^h h^gh]h jh^m
9HVSHUXJR >Dmaydbg ����� +RUDFHN�HW�DO������ @�

<k�f \b^Zf \ /\jhi� gZ^Zgh hohjhggbc klZlmk >6WHEELQJV�����@�� 1�� ODVL �
RSWHUXV yd j�^d�kgbc �³UDUH´���1��OHLVOHUL lZ 1�� QRFWXOD ²�yd \jZaeb\bc \b^ �³YXO�
QHUDEOH´��� KlZlmk i_jrbo ^\ho \b^�\ \�^ih\�^Z} klZgm �o ihimeyp�c \ MdjZ�g�
>Djhqdh ������@��<_q�jgbpy ^ha�jgZ \ MdjZ�g� } h^gbf �a gZca\bqZcg�rbo \b^�\�
ijhl_ klZg �� a[_j_`_ggy ih\¶yaZgbc �a ^hljbfZggyf _dheh]�qgbo ghjf ijb
\_^_gg� e�kh\h]h � iZjdh\h]h ]hkih^Zjkl\ >AZ]hjh^gxd 	 LdZq ������ AZ]hjh^�
gxd 	 Lbs_gdh ������Ihdbgvq_j_^Z ����@�

Hkh[eb\hkl� [�heh]�� lZ j�qgh]h pbdem
OZjZdl_jghx hkh[eb\�klx ]jmib } dhehg�Zevg�klv �� ydZ ijhy\ey}lvky

ijhly]hf mkvh]h jhdm��Ebr_ ^_yd� kZfp� gZ ihqZldm e�lZ fh`mlv agZoh^blbkv
ihh^bghdh m hdj_fbo koh\bsZo�� <b\h^dh\� dhehg�� i_j_\Z`gh h^gh\b^h\� lZ
fZc`_ \bdexqgh h^ghklZl_\� ��<hgb kdeZ^Zxlvky \ k_j_^gvhfm a ��±���kZfbpv �
jhaf�smxlvky m ^mieZo ^_j_\ Z[h aj�^dZ \ [m^�\eyo��M \b\h^dh\bc i_j�h^ ^ey
\_q�jgbpv gZc[�evr \Z`eb\bfb } \_ebd� ^mieZ a djm]ebf qb h\Zevgbf
evhldh\bf hl\hjhf � ihjh`gbghx gZ^ gbf�� K\�^q_ggyf ijb\¶yaZghkl�
\_q�jgbpv ^h \b\h^dh\bo lZ abfh\bo koh\bs } \bkhdbc \�^khlhd ih\lhjgbo
j_}kljZp�c aZd�evpvh\Zgbo 1��QRFWXOD � 1��OHLVOHUL�>:[_e_gp_\ lZ �g������@�

Ljb\Ze�klv \Z]�lghkl� ²� ��±��� ^g�\�� gZjh^`mxlv qZkl�r_ m ^jm]�c
iheh\bg� q_j\gy�� a\bqZcgh ^\ho �j�^r_ ²� h^gh]h�� dZ`Zgyl �� JhaiZ^Zxlvky
\b\h^dh\� dhehg�� m ^jm]�c iheh\bg� ebigy��M g_\b\h^dh\� i_j�h^b �hkh[eb\h \
qZk f�]jZp�c �� oZjZdl_jgbf } \bdhjbklZggy lbfqZkh\bo koh\bs j�agbo lbi�\
�^mi_e�� [m^�\_ev �� s�ebg �� i�^a_f_ev�� lZ jhalZrm\Zggy \ gbo \_ebdbfb �^h
d�evdho khl_gv��j�aghklZl_\bfb lZ j�agh\b^h\bfb dhehg�yfb �

Hkh[eb\�klx \_q�jgbpv } jZgg�c \_q�jg�c \be�l gZ ihex\Zggy ��yd_ ljb\Z}
�±��]h^bgb ��I�key pvh]h dZ`Zgb ih\_jlZxlvky m koh\bsZ ��Z ihl�f a^�ckgxxlv
g_^h\]bc ^jm]bc i_j_^k\�lZgdh\bc \be�l ��@b\eylvky \_q�jgbp� ��r\b^dh e�lZxqb
gZ^ djhgZfb ^_j_\ Z[h gZ^ \h^hx�� ohqZ } k\�^q_ggy ijh �o ihex\Zggy \
ijba_fgbo rZjZo ih\�ljy lZ i�^[bjZggy a^h[bq� a ih\_johgv �� >h f�kpv
`b\e_ggy \_q�jgbp� fh`mlv a^�ckgx\Zlb ^h\]� �^h ��� df�� i_j_evhlb �� <mavdh�
ki_p�Ze�aZp�� sh^h h[¶}dl�\ `b\e_ggy m \_q�jgbpv g_fZ} ��^h jZp�hgm gZcqZkl�r_
\oh^ylv &ROHRSWHUD�� /HSLGRSWHUD�� 'LSWHUD�� 7ULFKRSWHUD� lZ 1HXURSWHUD� >Dmaydbg
������:[_e}gp_\ � Ihih\ ������ *DLVOHU� HW� DO�� ������Djhqdh ����� 1RZDN �����
%HQ]DO ������%RJGDQRZLF] ������6KLHO ����@�

NZdlbqg� ^Zg� sh^h f�]jZp�c
H^gbfb a i_jrbo i�^l\_j^`_gv f�]jZp�cgh]h klZlmkm \_q�jgbpv [meb

ih\�^hfe_ggy :��Nhjfhah\Z >����@��I��FZgl_cn_ey >����@� lZ Y�� Am[dZ >����@
�mk� pbl��aZ��>Dmaydbg ����@���yd� kihkl_j�]Zeb y\bs_ hk�gg�o f�]jZp�c dZ`Zg�\ m
:kdZg���Gh\Z lZ m ihgbaa� >g�ijZ��Nhjfhah\ m ����� j�� ijhly]hf ^\ho lb`g�\
�d�g_pv k_jigy ²�ihqZlhd \_j_kgy�� kihkl_j�]Z\ ihy\m � dhgp_gljZp�x m iZjdm
:kdZg���Gh\Z af�rZgbo i_j_e�lgbo a]jZc \_q�jgbp� ^ha�jgh� lZ �grbo \b^�\
dZ`Zg�\��<�g aZagZqZ}��sh ihy\m � j�ad_ a[�evr_ggy lml dZ`Zg�\ m d�gp� k_jigy
f�kp_\� `bl_e� kihkl_j�]Zxlv shj�qgh ��Am[dh ih\�^hfey} ijh hk�gg� i_j_evhlb
mk�o ljvho \b^�\ \_q�jgbpv m ihgbaa� >g�ijZ �O_jkhgkvdZ h[e���ijhly]hf k_jigy
²�`h\lgy��Z �gdheb ^h ebklhiZ^Z �



>hdeZ^g� ^Zg� sh^h qZkm lZ gZijyfm f�]jZp�c \_q�jgbpv � \bdhjbklZggy
gbfb abfh\bo koh\bs \ MdjZ�g� hljbfZg� aZ fZl_j�ZeZfb d�evpx\Zggy m ��±��
jj��;;�kl�� �;��Ihih\��<��:[_e}gp_\�� 1��Dhexr_\��X��Djhqdh ��D��LZlZjbgh\ ��/�
Fhrdh\�� 1��FZdh\kvdbc ���AZ]Zehf a �����^h �����jj��hd�evpvh\Zgh ����hkh[bgb
����� I�� ���� P�� \_q�jgbp� ^ha�jgh� lZ ���� hkh[bg �mk� kZfbp��� \_q�jgbp� fZeh� �
<�^f�q_gh ���� ih\lhjgbo j_}kljZp�c 1�� QRFWXOD lZ ���²�1�� OHLVOHUL� HljbfZgh
lZdh` p�gg� ^Zg� aZ j_amevlZlZfb agZo�^hd �� hkh[bg \_q�jgbp� ^ha�jgh� lZ �
fZeh� �� aZd�evpvh\Zgbo aZ f_`Zfb MdjZ�gb >:[_e_gp_\ lZ �g�� ����@�� sh ^ha\h�
ebeh \klZgh\blb ^Zevg�klv � hkgh\g� gZijyfb f�]jZp�c �

<Z`eb\bf k\�^q_ggyf i_j_e�lgh]h klZlmkm \_q�jgbpv } ^Zg� ZgZe�am
gZc[�evrbo dhe_dp�c dZ`Zg�\ \ MdjZ�g� >AZ]hjh^gxd 	 =h^e_\kvdZ ����@� lZ
kihkl_j_`_ggy i_j_e�lgbo ]jmi Z[h agZo�^db \_q�jgbpv ijhly]hf f�]jZp�cgh]h
i_j�h^m m j�agbo j_]�hgZo MdjZ�gb >Fb]me�g ������Dmaydbg ������:[_e}gp_\ �
Ihih\ ������ ;_jkl_ggbdh\ ������ >mebpdbc ������ Djhqdh ������ F_jae�d�g �
E_[�^v ������IhemrbgZ ������R_rmjZd 	 D_^jh\ �����lZ �g�@�

F�]jZp�cgbc klZlmk ]jmib
<_q�jgbp� } lbih\bfb f�]jZglZfb �� � ^ey [�evrhkl� �o ihimeyp�c oZjZd�

l_jgZ abf�\ey aZ f_`Zfb MdjZ�gb ��F¶yd� g_ljb\Ze� abfb AZdZjiZlly � ^hklZlgy
d�evd�klv koh\bs kijbyxlv abf�\eyf lml 1�� QRFWXOD� lZ amfh\exxlv qZkldh\m
hk�e�klv �� f�kp_\bo ihimeyp�c >:[_e}gp_\ 	 Ihih\ ������LZlZjbgh\ ����@��Gh\�
agZo�^db abfmxqbo hkh[bg lZ ]jmi \_q�jgbp� ^ha�jgh� m Ev\h\� �� G�`bg� �
OZjdh\� �� Db}\� h[mfh\e_g� ihy\hx \_ebdh� d�evdhkl� ijb^Zlgbo ^ey abf�\e�
koh\bs � ihkbe_ggyf kbgZgljhighkl� ihimeyp�c >*DLVOHU�HW�DO�� ������IhemrbgZ
������R_rmjZd 	 D_^jh\ ������<eZs_gdh ������py jh[hlZ@�

Fh`gZ ijbimklblb ��sh fh`eb\�klv abf�\e� m f�klZo ijba\_eZ ^h kdhjh�
q_ggy f�]jZp�cgbo reyo�\��Ihoh^`_ggy lZdbo abfmxqbo ]jmi 1�� QRFWXOD lZ �o
i_j_f�s_ggy ijhly]hf abf�\e� fZeh \b\q_gh �� G_\�^hfbfb �� Ze_ cfh\�jgbfb }
abf�\e� \_q�jgbp� fZeh� m Djbfm lZ �grbo i�\^_ggbo h[eZklyo >;_jkl_ggbdh\
������ >mebpdbc ������ AZ]hjh^gxd lZ �g�� ����@�� I_j_\Z`gbfb gZijyfdZfb
hk�gg�o f�]jZp�c g�qgbpv } i�\^_ggh�aZo�^gbc � i�\^_ggbc ��P_ i�^l\_j^`m}lvky �
ihoh^`_ggyf jh^m >Dmaydbg ������:[_e}gp_\ � Ihih\ ����@�
:ghlh\Zgbc kibkhd \b^�\

<_q�jgbpy fZeZ �1\FWDOXV�OHLVOHUL�.XKO�������
<b^ ij_^klZ\e_gbc m }\jhi_ckvd�c nZmg� ghf�gZlb\gbf i�^\b^hf

1\FWDOXV� O��OHLVOHUL� >6KLHO� ����@�� <_q�jgbpy fZeZ oZjZdl_jbam}lvky kihjZ^bqgbf
ihrbj_ggyf gZ \k�c l_jblhj�� MdjZ�gb � ij_^klZ\e_gZ m [�evrhkl� j_]�hg�\
hdj_fbfb i_j_\Z`gh e�lg�fb agZo�^dZfb �� ohqZ m ^_ydbo f�kpyo } qbke_ggbf

>:[_e}gp_\ 	 Ihih\ ������ 6KLHO� ����@�� < j�agbc qZk ^hke�^gbdZfb \�^f�q_gh
[ebavdh ���imgdl�\ agZo�^hd pvh]h \b^m \ MdjZ�g� ��i_j_\Z`gh \ p_gljZevgbo lZ
ko�^gbo h[eZklyo >Fb]me�g ������ Dmaydbg ������ :[_e}gp_\ 	 Ihih\ �����
:[_e_gp_\ lZ �g� ������>mebpdbc ������Ebohlhi � Kheh]hj ������F_jae�d�g 	
E_[�^v ������<eZs_gdh ������L\VKFKHQNR�����@�

:gZe�a f�kp_agZoh^`_gv 1�� OHLVOHUL ihdZam} �o ijbmjhq_g�klv ^h rbjhdh�
ebklygbo e�kh\bo � e�khiZjdh\bo fZkb\�\ E�khkl_im lZ ^h j�qdh\h�^hebggbo
e�k�\ Kl_im��P_ i_j_\Z`gh ^�eygdb aj�^`_gbo ^hklb]Zxqbo � klb]ebo ^m[h\bo�
]jZ[h\h�^m[h\bo�� ^m[h\h�khkgh\bo�� [mdh\bo e�k�\�� Z lZdh` aZieZ\g� e�kb�
Hkh[eb\�klx pvh]h \b^m } ijb\¶yaZg�klv ^h e�lg�o koh\bs��ydbfb } ^mieZ ^_j_\
�^m[Z�� ebib�� de_gZ �� ]jmr��� hkhdhjZ �� yk_gZ�� Z[h ^mieygdb � riZd�\g� >Dmaydbg
������:[_e}gp_\ � Ihih\ ������:[_e_gp_\ lZ �g��������Ebohlhi � Kheh]hj �����
Djhqdh ����@�� GZc[�evr kijbyleb\bfb } ^mieZ a gZy\ghx \_jogvhx
ihjh`gbghx � d�evdhfZ evhldZfb h\Zevgh� Z[h s�ebggh� nhjfb ��ohqZ \_q�jgbp�
fh`mlv \bdhjbklh\m\Zlbkv lZdh` ihjh`gbgb �� ml\hj_g� \�^rZjm\Zggyf dhjb
>Dmaydbg ������:[_e}gp_\ � Ihih\ ������L\VKFKHQNR������ @�

Ijhly]hf e�lg�o k_ahg�\ ����±����� jj��<��:[_e}gp_\bf � ;��Ihih\bf m
e�lg�o koh\bsZo gZ l_jblhj�� >g�ijhi_ljh\kvdh� � Db�\kvdh� h[eZkl_c aZd�ev�
pvh\Zgh ���� kZfbpv 1�� OHLVOHUL �� ��� a ydbo i�ag�r_ aZj_}kljh\Zg� ih\lhjgh \
f�kpyo d�evpx\Zggy >:[_e_gp_\ lZ �g�� ����@�� GZ\_kg� ih\_jg_ggy fZebo
\_q�jgbpv m e�lg� klZp�� \�^f�qZ}lvky m d�gp� d\�lgy lZ gZ ihqZldm ljZ\gy�� ohqZ
qZk ih\_jg_ggy fh`_ [mlb jhaly]gmlbf �� GZ ihqZldm e�lZ kZfbp� 1�� OHLVOHUL
nhjfmxlv fZc`_ \bdexqgh h^ghklZl_\� fZl_jbgkvd� dhehg�� �� yd� i�ag�r_
ihih\gxxlvky fheh^^x � m ^jm]�c iheh\bg� ebigy jhaiZ^Zxlvky >Dmaydbg
������:[_e}gp_\ � Ihih\ ������:[_e_gp_\ lZ �g������@��< 1jeZg^�� \�^hf� \_ebd�
�ihgZ^ ���� hkh[bg�� \b\h^dh\� dhehg�� �� jhaf�s_g� gZ ]hjbsZo [m^bgd�\ >6KLHO
����@��AZ]Zehf ��1��OHLVOHUL�} lbih\bf ^Zevg�f f�]jZglhf �

GZc^h\rZ \�^hfZ \�^klZgv �� i_j_evhlm a Jhk�� m Lmj_qqbgm ²������ df
>6KLHO�����@��Hk�ggy f�]jZp�y \_q�jgbp� fZeh� gZ l_jblhj�� MdjZ�gb \�^[m\Z}lvky
ijhly]hf 11 iheh\bgb k_jigy lZ 1 iheh\bgb \_j_kgy��i_j_\Z`gh m i�\^_gghfm �
i�\^_ggh�aZo�^ghfm gZijyfZo�� P_ i�^l\_j^`mxlv kihkl_j_`_ggy � agZo�^db
f�]jmxqbo hkh[bg m i�\^_ggbo jZchgZo lZ gZ AZdZjiZll� >Fb]meLg �����
:[_e}gp_\ 	 Ihih\ ������:[_e_gp_\ ������Djhqdh ����@��NZdl e�lgvh� agZo�^db
������������ aZd�evpvh\Zgh� jhdhf jZg�r_ �������� m KZfZjkvdhfm e�k��� kZfbp�
pvh]h \b^m aZ ���df gZ ig��ao��\�^ f�kpy d�evpx\Zggy >:[_e_gp_\ lZ �g������@�g_
ma]h^`m}lvky a \�^hfbfb gZijyfdZfb � qZkhf f�]jZp�c \b^m�� � fh`_ [mlb
ijbdeZ^hf jhak_e_ggy 1�� OHLVOHUL�� M i_jr�c iheh\bg� k_jigy p_c \b^ s_
agZoh^ylv m lbih\h e�lg�o f�kp_i_j_[m\Zggyo �^Zg� fma_�\ lZ gZr�
kihkl_j_`_ggy m aZih\�^gbdm ©F_^h[hjbª�>7\VKFKHQNR������@��



F�kpy abf�\_ev \b^m \ MdjZ�g� g_ \�^hf� ��ohqZ ^_d�evdZ jZggvh\_kgygbo
lZ i�agvh�hk�gg�o agZo�^hd gZ i�\^g� MdjZ�gb >;_jkl_ggbdh\ ������ >mebpdbc
����@�k\�^qZlv ijh fh`eb\m abf�\ex 1��OHLVOHUL�gZ p�c l_jblhj�� ��<�^hf� agZo�^db
abf�\_evgbo dhehg�c fZeh� \_q�jgbp� m ^mieZo ^_j_\�� [m^�\eyo lZ �gh^� m
lj�sbgZo kd_ev >:[_e}gp_\ 	 Ihih\ ������6KLHO�����@�

AgZo�^db \b^m \�^kmlg� m jy^� h[eZkl_c MdjZ�gb �<hebgkvd�c ��J�\g_gkvd�c �
Q_jg�]�\kvd�c �� Kmfkvd�c �� 1\Zgh�NjZgd�\kvd�c �� Q_jg�\_pvd�c �� Of_evgbpvd�c�
AZihj�avd�c ��� Z gZy\g�klv \_q�jgbp� fZeh� m [Z]Zlvho jZchgZo ihi_j_^g�o
j_}kljZp�c g_ i�^l\_j^`m}lvky gh\bfb agZo�^dZfb >Dh\Zevh\Z ������ 7\VK�
FKHQNR������@��>�}\bfb aZoh^Zfb a hohjhgb pvh]h j�^d�kgh]h \b^m fb \\Z`Z}fh
\bdhgZggy ijZp�\gbdZfb e�kh\h]h ]hkih^Zjkl\Z gZklZgh\ ijh aZebr_ggy m
e�kh\bo fZkb\Zo i�^ qZk jm[hd i_\gh� d�evdhkl� ^miebklbo ^_j_\ lZ ^hljbfZggy
©k_ahgm lbr�ª��ljZ\_gv±ebi_gv��� A[_j_`_ggx \_q�jgbp� fZeh� kijby} gZ^Zggy
hohjhggh]h klZlmkm ehdZevgbf ^�eygdZf a ihkl�cgbfb koh\bsZfb pvh]h \b^m lZ
ih^Zevr_ \_^_ggy gZ gbo fhg�lhjbg]m �

<_q�jgbpy ^ha�jgZ �1\FWDOXV�QRFWXOD�6FKUHEHU�������
GZcihrbj_g�rbc \ MdjZ�g� \b^ jh^m�� ij_^klZ\e_gbc ghf�gZlb\gbf

i�^\b^hf 1��Q��QRFWXOD >:[_e}gp_\ � Ihih\ ����@��P_ gZclbih\�rbc ij_^klZ\gbd
^_g^jhn�evgbo m]jmih\Zgv dZ`Zg�\ g_ l�evdb rbjhdhebklygbo e�k�\��Z c e�k�\ a
mqZklx o\hcgbo ihj�^�� hklj�\gbo � [ZcjZqgbo e�k�\�� iZjd�\ � e�khiZjd�\
[�evrhkl� j_]�hg�\ MdjZ�gb ��?dheh]�qgZ ieZklbqg�klv \b^m kijby} nhjfm\Zggx
ijhly]hf hklZgg�o ^_kylbe�lv m [Z]Zlvho qZklbgZo Zj_Zem gZi�\kbgZgljhigbo
ihimeyp�c a fZc`_ p�ehj�qgbf �aZ \bdexq_ggyf q_j\gy � ebigy��i_j_[m\Zggyf
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